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ABSTRACT 

Intended to enable an individual to converse with 
satellite antenna dealers and to ser *ct a dealer and acquire an 
antenna to suit his/her needs at the lowest cost, this edited version 
of a final project report provides detailed guidelines for purchasing 
of communications satellites distance education delivery systems and 
specific technical satellite equipment. A list of 21 additional 
satellite adult education programs is included as well as a glossary 
of more than 60 important terms used to describe basic satellite 
technology. (DB) 



*********************************************** 

* Reproductions supplied by EDRS are the best that can be made 

* from the original document. 



.•CLEARINGHOUSE 

on Adult Education & Literacy 

U.S. DEPARTMENT OF EDUCATION DIVISION OF ADULT EDUCATION AND LITERACY WASHINGTON. DC. 20202-7240 



00 

o 

CO 

M 

^VJ Section 310 Final Report 

Fort Smith Adult Education Center 
Fort Smith, Arkansas 



" EXPLORING THE AIRWAYS FOR ADULT EDUCATION " 



U S DCPAPTTMENT Of EDUCATION 

Ofltc* of Educattona! Research and impfov*me"t 

EDUCATIONAL Rf SOURCES INFORMATION 
CENTER (ERIC) 

H Tm» document n«s peen reproduced as 
received fr orm the person Of orgar fahon 
originating it 

□ Minor changes nave been m*de to .mprove 
reproduction Quality 



• Po»nt*of vie* o» opinions stated in this doc u 
mem do not nece*sa"iy represent ott<oa» 
OERl position or policy 



In 

or 



ERIC 



BEST COPY AVAILABLE 



During fiscal year 1988 the Fort Smith (Arkansas) Adult Education 
Center conducted a project entitled "Exploring the Airways for Adult 
Education". The project, funded under Section 310 of the Adult 
Education Act, researched the types of equipment ana services 
available to adult educators interested in educational programming by 
satellite. Some of the information contained in the report will be 
useful to adult educators. The attached document is an edited 
version of the project's final report. 



For more information contact: 

:is. Betty Morris 

Fort Smith Adult Education Center 

501 South 20th 

Fort Smith, AR 72901 
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Betty Morris 

Fort Smith Adult Education Center 



expl'>r;ng the airways for adult education 

Report— 310 Project PS-01-88 
June 1988 



Distance education, teleconferencing, and educational 
programming by satellite are gradually moving to the forefront 
in education. If adult education is to be a part of it, now is 
the time to get in on the "ground floor," so to speak. 

The Purchase of Equipment: A Short Course 

The purchase of the satellite equipment was not the simple 
process it would have seemed to be. Because the area of 
satellite reception is so new, especially to the educational 
market, most people are not equipped with sufficient knowledge 
even to ask the right questions* 

This "short course" in terms and components should enable an 
individual to converse with satellite antenna dealers and to 
select a dealer and an antenna which will best suit his/her 
needs at the lowest cost. 

While commercial grade equipment, i.e., the same as used by cable 
television networks, may be desirable because of its likelihood 
of longer-term performance, high-grade home equipment will fit 
the needs cf most schools/school districts very adequately. 

Care should be taken, however, to select a reputable dealer who: 

(1) carries a major brand of satellite receiving equipment 

(2) is knowledgeable about the equipment carried 

(3) is likely to continue in business for future service needs 

(4) has experience in school installations 

(5) is willing to provide proof of equipment specifications 

(6) is willing to make an on-site visit to the school to 
discuss installation and location of receiving site(s) 

(7) will install the equipment and provide initial staff 
training for equipment operation (Handing you a manual is 
not sufficient I ) 

(8) will guarantee to service what the company sells; and most 
importantly will not exceed a maximum of 48 hours 
(preferably 24 hours) response time should service be 
required. 
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These guidelines will help to eliminate those dealers who have 
just entered the market or those who may prove to be 
unsuccessful. They also virtually eliminate any vendor who is 
not in relatively close proximity to you. 

In order to be knowledgeable enough to converse when selecting a 
dealer and a brand o_ model of equipment, it is also important 
to keep the following in mind: 

(1) A so-called "Earth Station" consists of two basic 
components: the antenna (often called satellite dish) which is 
located outside the building, and the receiver/electronics, most 
of which are located inside the building. In order to receive 
satellite signals, these two pieces of equipment plus their 
sub-components are needed. 

(2) There are several options with respect to size and type of 
antenna. Generally speaking, the larger the dish the 
better reception one can expect. 

(3) There are approximately two dozen communications satellites 
that carry domestic television programs. These satellites 
are strung along an arc above the Equator high enough so that 
their orbital speed matches the rotational speed of the 
earth. Because of their geosynchronous orbit, they appear 

to remain stationary in the sky; thus we can always receive 
their signals at the same location relative to earth. 

(4) Each C-band satell i te .has up to 24 transponders (or 
channels) that receive signals from an "uplink" on Earth 

and transmit them back again to an earth-based "downlink" (the 
school ) . 

(5) Satellite signals are in the microwave portion of the radio 
band, where the waves are "short" enough to be beamed at 
the satellite's antenna. Most video travels in what is 
known as "C-band," a portion of the microwave spectrum 
corresponding to 3700 to 4200 megahertz. This band was 
assigned to the cable-TV industry years ago. 

(6) The future of satellite broadcasting, however, is said to 
be in "Ku-band," a band which is assigned for commercial 
satellite use at 12,000 to 18,000 megahertz. Ku-band 
signals can be made much stronger than C-band signals, so 
they can be picked up with a smaller-sized dish. 

(7) Each satellite has a name such as Westar 4 or Galaxy 3 and 

a two-character designation like W4 or G3 (which is used to 
select a satellite for viewing). 
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(8) Satellite dishes not only have to be large enough to 
collect the weak satellite signal, but they also need a 
clear view of the satellite belt in the southern sky, 
unobstructed by buildings, trees, fences, or foliage. 

(9) Potential interference, especially from telephone company 
or other microwave transmitters, may cause a problem with 
reception. This is generally more of a problem in urban 
than in rural areas. You will want, however, to check with 
your local dealers concerning any known interference 
problems in the area. (Note: Ku-band reception is not 
plagued by terrestial microwave interference as are the 
lower C-band frequencies.) 

(10) A recent ruling from the Federal Communications Commission 
also affects antenna selection. A program to reduce 
spacing between satellites in orbit from the present 4.0 
degrees to 2.0 degrees will take place over the next few 
years. This means that earth station antennas must become 
more directional to prevent the reception of signals from two 
adjacent satellites simultaneously. 

(11) A system using a "Low Noise Block Downconvorter , M 
sometimes referred to as an LNB, is preferred over a 
system using the older low-noise amplifier (LNA) . Unlike 
a simple downconverter , the LNB sends all 24 transponder 
signals at once, allowing viewing of more than one 
satellite channel at a time, for instance, by a second 
Receiver and TV. Additional advantages of a block 
downconverter include cost savings by allowing a less 
expensive interconnection cable to the receiver and the 
capability of using longer cable runs, e.g., extending the 
distance from the receiver to the TV. 

(12) While manual adjustment of the satellite dish is possible, 
it is highly desirable to have a motorized mount, allowing 
for movement of the dish from the receiver or remote 
control . 

With respect to satellite receiving equipment, one decision 
which will need to be made is whether you wish to purchase a 
system with dual capabilities or whether you wish to modify or 
add additional equipment later in order to receive both bands. 

In order to receive Ku-band signals in addition to C-band 
signals, three equipment specifications must be met: (1) the 
antenna must be capable of receiving both signals; (2; the 
receiver must be capable of tuning at both frequencies; and (3) 
there must be dual feeds mounted on the antenna. It is 
important to be able to converse somewhat knowledgeably with 
vendors on this issue. All C-band systems are not Ku-compat ible 
nor are all Ku-compat ible systems equally so. 
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If the decision is reached to purchase a C-band receiving system 
only, please keep in mind that as air waves become more and 
crowed, Ku-band transmissions will continue only to increase. 
At some point it may be necessary either to try to modify your 
current system or duplicate it with a Ku-band system. 

The obvious other alternative is to purchase a system initially 
which is capable of receiving both C and Ku-band signals. 

Enclosures 

A mailing list has been developed for further contact regarding 
programming. A copy of this mailing list is included in this 
report. 

For individuals or schools interested in satellite programming, 
a basic glossary is enclosed. You have to know the "lingo." 



Other Learning bv Satellite Programs 



The Oklahoma Network/OSU Division 
of Agriculture 

Oklahoma State University Agri- 
cultural Information/103 PIO 
Stillwater, OK 74078 
Ross Love (405) 624-6081 
Gene Allen (405) 624-6886 
Janita Morgan (405) 624-6283 
Gerrit Cuperus (405) 624-5527 

AGRI-SAT 
P. 0. Box 8 
Deerfield, MO 64741 
Drew Kimmell 

(417) 966-7322 

Oklahoma State University 
Office of Education Extension 
108 Gunderscn 

Stillwater, OK 74078-0146 
Connie Lavry 
(405) 624-6254 

NASA Aerospace Education Services 
Project 

Oklahoma State University 
300 Cordell 

Stillwater, OK 7*078-0422 
Malcom Phelps 
(405) 624-7015 

NASA Lewis Research Center 
Mail Stop 7-4 
21000 Brookpark Road 
Cleveland, OH 44135 

John Bluck, Deputy-TV and Instructional 

Technology 

(216) 433-5578 

American Federation of Teachers 

Focus on Education 

555 New Jersey Avenue NW 

Washington, D. C. 20001 

Jamie Horwitz 

(202) 879-4458 

WHR0-TV/ CHANNEL 15 
5200 Hampton Boulevard 
Norfolk, Virginia 23508 
Larry Crum 
(804) 489-9476 



SC0LA 

2500 California Street 
Omaha, NE 68178-C778 
Lee Lubbers . S . J . 
(402) 280-4063 

Utah State Office of Education 
250 East 500 South 
Salt Lake City, UT 84111 
Robert Ives 

(801) 533-4774 

Triton College 
Cooperative Educatior 
2000 Fifth Avenue 
River Grove, IL 60171 
Terry Fencl 
(312) 456-0300 X801 

The Learning Channel 

1525 Wilson Boulevard, Suite 550 

Rosslyn, VA 22209 

Joanna Lee Harbert 

(703) 276-0881 

Satellite Telecommunications Educationa; 

Programming (STEP) Educational Service 

District 101 

W. 1025 Indiana 

Spokane, WA 99205 

Ted Roscher 

(509) 456-7660 

Talcott Mountain Science Center 
Montevideo Road 
Avon, Connecticut 06001 
Bill Dunkerly (203) 677-8571 
(203) 827-8896 

National Diffusion Network 
215 North Boulevard 
Edmond, OK 73034 
Ken Smith 

(405) 341-3457 

International Television Network 
Suite 100 

Kennecott Building 
S3lt Lake City, UT 84133 
Spenser Harden 
(801) 321-7579 
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France-TV Magazine 

University of Maryland-Baltimore County 
AC-1V, Room 214 
Baltimore, MD 21228-5398 
Elizabeth Scali Pease 

(301) 455-4A58 

Center for Regional and Continuing Education 
California State University, Chico 
Chico, CA 95929-0250 
Ralph Meuter 
(916) 895-6105 

C-SPAN in the Classroom 

4*4 North Capitol Street, N. W. Suite 412 
Washington, D. C. 20001 
Susan Swain 
(202) 737-3220 

Agency for Public Telecommunications 

State of North Carolina 

116 West Jones Street 

Raleigh, NC 27603-8003 

Ivy Hoffman 

(919) 733-6341 

Teacher on Television Project 
College of Education 
Lagomarcino Hall 
Iowa State University 
Amers, IA 50011 
Mary Hoy 
(515) 294-1915 

Public Service Satellite Consortium (PSSC) 
600 Maryland Avenue SV, Suite 220 
Washington, D. C. 20024 
Suzanne Douglas 
(202) 863-0890 
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Glossarv of Basic Terms 



AD HOC TELECONFERENCE : Refers to a teleconference that uses facilities that are 
temporarily linked together for a specific meeting or event; implies a one- 
time or occasional use of teleconferencing as opposed to a permanent system 
or regular usage. 

ALPHANUMERIC : An expression derived from the words alphabetic and numeric which 
means: "including both numbers and letters," 

ANTENNA : A structure which transmits or receives electromagnetic signals. 

APERTURE : Same as "diameter" of a parabolic dish antenna. 

APOGEE : The highest point in the satellite's orbit — (km). 

AUDIOCONFERENCE : Two-way electronic communication, voice only, among three or 
more indiviudals, or between two or more sites. 

AUDIO GRAPHICS : Refers to the transmission of graphics and text information over 
a narrow band telecommunications channel, such as a telephone line or a sub 
carrier. 

AUDIO-T ELECONFERENCING : Two-way electronic voice communication between two or 
Sore groups, or three or more individuals, who are in separate locations. 

BAND WIDTH : The maximum frequency (spectrum) measured in Hertz or cycles per 

second, between the two limiting frequencies of a transmission channel; the 
range of frequencies that can be carried by a transmission medium without 
undue distortion. 

BRIDGE : A device that is designed to interconnect with three or more telecommuni- 
cation channels, such as telephone lines. 

BROAD BAND: Communications channels that are capable of carrying a wide range of 
frequencies. Broadcast television, cable television, microwave and satellite 
are examples of broad band technologies. These technologies are capable of 
carrying a great deal of information in a short amount of time, but are 
more* expensive to use than technologies like telephone which require less 
band width. 

BROADCAST : Transmission of information in one direction that is available to an 
undifferentiated audience. 

BSS: Broadcasting Satellite Systems: Intended for transmission to small home or 
community receivers. 

CABLE TELEVISION : A transmission system that distributes broadcast television 
signals and other services by means of a coaxial cable* Most cable systems 
have the potential for two-way communication in addition to broadcast 
television. 
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CLOSED CIRCUIT TELEVISION : A transmission system Chat distributes television 

programs— live or tape, both audio and video, to a limited network connected 
by cable. The network may consist of one institution or several. The 
telecast cannot be received by other television sets outside the selected 
network. The signal does not have to meet FCC commercial specifications. 

COMMUNICATIONS SATELLITE : A satellite in earth orbit which receives signals from 
an earth station, and retransmits the signal, video and/or audio, to other 
earch stations* 

D BS : Direct broadcasting satellite service. 

DEDICATED LINE : Communications circuit used for one specific purpose; i.e., for 
interactive portion of a teleconference. 

DIRECT BROADCAST SATELLITE (DBS) : A satellite designed with sufficient power so 
that inexpensive earth stations can be used for direct residential reception. 

DISH : A parabolic antenna that is the primary element of a satellite earth 
station* 

DOMESTIC SATELLITE : A satellite that provides communication services primarily to 
one nation. 

DOWNLIN K: An earth station that receives satellite signals. 

EARTH STATION : The ground equipment including a dish and its associated electronics 
used to transmit and/or receive satellite communications signals. 

ECHO : The reflections of signal energy that cause it to return to the transmitter 
or to the receiver 

ECHO CANCELLER : A device used in satellite communications to eliminate echo in 
audio transmission* 

EN D USER : The ultimate consumer of a service. 

FACILITATOR : The individual responsible for the local component at a telecon- 
ference site. May or may not be an expert in the subject matter. 

FEEDBACK : (1) Video - picture distortion caused when a video signal re-enters 

the switcher and becomes overamplif ied; (2) Audio - unpleasant howl from the 
loud speaker, caused when the sound inadvertently is fed into the microphone 
and is overamplif ied. 

FOOTPRINT : The geographic region on the earth which can easily receive and in- 
terpret a signal from a communications satellite. 

FREQUENCY : The rate at which a current alternates, measured in Hertz on a tele* 
communications medium. 

FSS : Fixed satellite service. The earth stations are nonmobile. This service 
generally provides telephone and TV distribution. 
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GEOSYNCHRONOUS ; An orbit whose period exactly matches the Earth's rotation rate 
(about 24 hours) . 

GHz: Gigahertz (1.000 MH2) • 

GIGAHERTZ : A billion Hertz. 

HERTZ (Hz) : The unit of frequency. One Hertz is equal to one cycle per second. 
Named in honor of Heinrich Hertz, first to detect such waves in 1983. 

HOLLYWOOD SYNDROME : The tendency to base one's video teleconferencing behavior on 
a model that includes a highly polished presentation rather than interaction 
and the use of fast-paced visuals for effect rather than substance. 

INTERACTIVE MEDIA : Refers co telecommunications channels that allow the two-way 
exchange of information. 

KILOHERTZ : One thousand Hertz (cycles per second). 

LNA * LOW NOISE AMPLIFIER : A special amplifier that boosts the satellite signal 
while contributing a negligible amount of noise. 

MB/s : Megabits per second. 

MEGAHERTZ : One million Hertz (cycles per second). 

OFF - PREMISE SYSTEM : Refers to a teleconferencing room or equipmnt located outside 

of a user organizations' facility; e.g.* a video teleconferencing room operated 
by a vendor and available to the public for a fee. 

ON-PREMISES SYSTEM : Refers to a teleconferencing roou. or equipment that is located 
within the user organization's own facility. 

ORBIT PERIOD : The time for the satellite to make one full revolution in its 
orbit . 

PARABOLIC DISH : A satellite antenna, usually bowl-shaped, that concentrates sig- 
nals to a single focal point. See reflector. 

PERIGEE : The lowest point in a satellite's orbit (km.). 

RANDOM ACCESS : The ability to select any one of several items in any order; e.g., 

random access microfiche projector. 

* 

REFLECTOR : The antenna's main curved "dish," which collects and focuses signals 
onto the secondary reflector or the feed. 

SC?C : Single channel per carrier. 

SCPT: Single carried per transponder. 

SCRAMBLE: Deliberate distortions of information to permit only authorized reception. 
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SCREEN DENSITY: The maximum number of accessible screen elements in a video display 



SCREEN FORMAT : The number of rows and columns in an alphanumeric display. 

SPECIAL EVENT TELECONFERENCING : Refers to a teleconference that uses facilities 

that are temporarily linked together for a specific event; implies a temporary 
satellite network for one-way video and two-way audio. 

SYNCHRONOUS : Any operation where a series of events takes place under the con- 
trol of a clocking device; also reiers to information that is sent or ex- 
changed at a certain time. 

TELECOMMUNICATIONS : The use of wire, radio, optical or other electromagnetic 

channel to transmit or receive signals for voice, and data communications; 
communications over distance using electrical means* 

TELECONFERENCING : Two-way electronic communication between two or more groups, 
or three or more individuals, who are in separate locations; includes group 
communication via audio, audio-graphics, video and computer systems. 

TELEPHONE CONFERENCE BRIDGE: A device that is designed to link three or more 

telephone channels for a teleconference; usually refers to a bridge that pro- 
vides only dial-up teleconferencing where an operator calls each participant. 
Contrast to meet-me bridge. 

TRANSMISSION CHANNEL : The medium by which a signal is sent and received between 
separate locations • 

TRANSPONDER : A microwave repeater (receiver and transmitter) in a satellite that 
amplifies and downconverts the frequency of a received band of signals. 
Domestic communications satellites use either 12 or 2* transponders, which 
usually ahve a 36 MHz bandwidth. 

TURNKEY SUPPLIER : A vendor or contractor that supplies all components and instal- 
lation services required for an operational teleconferencing system. 

UPLINK : An earth station that transmits a signal to a communications satellite. 

VIDEO TELECONFERENCING ( VIDEOCONFERENCING ) : Two-way electronic voice aid video 
communication between two or more groups, or three or more individuals, who 
are in separate locations; may be fully interactive voice and video or two- 
way voice and one-way video; includes full-motion video, compressed video 
and sometimes freeze-frame video. 

VIDEODISC : A hard disc that stores information in microscopic "pits" indented 
into the surface; provides a high-capacity storage medium of over 50,000 
frames of information; used to store ?nd retrieve video, audio and other 
information. 

VOICE ACTIATED ; The ability of a pi*ce of equipment to become activated in responc< 
to the sound of a voice. 




